great differences became apparent in their behaviour. The portions boiling between 160° and 188° were scarcely affected; they floated above the solution of the bisulphite, and after contact for weeks, showed scarcely a trace of crystalline compound. The fluids boiling at intermediate points yielded more crystals as their point of ebullition became higher; and when a boiling-point of 210° was reached, the oil (treated as before) became semi-solid in about two hours; and from that temperature to 238°, the tendency to yield crystals on agitation with the bisulphites increased.
Bisulphite of ammonia was found to be a more convenient reagent than the corre sponding salt of soda, the resulting salt being more crystalline, and procurable with greater ease in a state of purity. W hen the fractions distilling in the twelfth rectifi cation at 232° and upwards were treated with bisulphite of ammonia, the whole solidi fied, in the course of twelve hours, to a crystalline mass of such firm texture, as to be with difficulty penetrated by a glass rod. The very last fractions distilling at 260° and upwards yielded less crystalline masses, retaining traces of an empyreumatic oil.
The analyses and vapour-density determinations described in this paper were all made upon fluids obtained by the following process. The crystalline substance from the lower fractions was thrown upon a filter, and well washed with a saturated solution of bisulphite of ammonia, which mechanically carried away much of the oily impurities. The product of this operation was a snow-white mass with a rich pearly lustre. It was carefully removed to a fresh piece of filtering-paper, and, a few folds intervening, laid upon a porous tile. In the course of a few hours the mass became firm enough to be removed, and being folded in several fresh pieces of filtering-paper, was again placed between tiles and subjected to considerable pressure. This was repeated until the paper ceased to receive any stain. The crystalline solid was then transferred to a stoppered vessel, and gently heated with a strong solution of potash. In a short time the com pound was decomposed, the aldehyde floating on the surface in the form of an oil.
The aldehyde thus procured was colourless; it possessed a pleasing fragrance, totally different from the nauseous odour of the plant itself. Its boiling-point, as first pre pared, fluctuated considerably, arising partly from oxidation and consequent formation of other bodies, and partly from the presence of a small portion of another aldehyde. The oxidation could only be prevented by performing the operation in a current of hydrogen, an exceedingly inconvenient process in fractional distillations, the apparatus having to be taken apart every few minutes. In the course of the experiments a con siderable number of specimens were obtained, but they all had the same composition and vapour-density. By carefully collecting the residues of the distillations, and redistilling in minute retorts, blown from glass tubing, about sixty grains of the second aldehyde were obtained, still however contaminated by some of the fluid having the lower formula.
The first aldehyde yielded on analysis the following numbers:-I. T982 gramme gave '5643 gramme carbonic acid and *2329 water. II. *2057 gramme gave *5843 gramme carbonic acid and *2475 water.
III. *2047 gramme gave *5820 gramme carbonic acid and *2349 water. IV. *2212 gramme gave *6320 gramme carbonic acid and *2562 water. V. *1986 gramme gave *5662 gramme carbonic acid and *2352 water. VI. *2138 gramme gave *6103 gramme carbonic acid and *2501 water. VII. *2131-gramme gave *6077 gramme carbonic acid and *2494 water. VIII. '2128 gramme gave *6067 gramme carbonic acid and *2552 water.
i.
ii. 100*00 100*00 100*00 100*00 100*00 100*00 100*00 100*00 The above combustions were made in the manner described in the first part of my paper 44 On some of the Products of the Destructive Distillation of Boghead Coal*."
The annexed values were obtained in two determinations of the density of the vapour. In order to prevent oxidation, the balloon was in each case filled with hydrogen previous to immersion in the bath. 
E
The first of these experiments yielded the same number as that found by Gerhardt. It is somewhat remarkable that the vapour-density did not induce him to adopt a formula with 22 instead of 20 equivalents of carbon.
The specific gravity of the fluid was 0*8497 at 15°. During a cold night the aldehyde was converted into a solid crystalline mass, resembling camphor. Agitation will cause it to solidify when the temperature is as high as 7°.
G erhardt made four analyses and one vapour-density determination of oil of rue, and it is worthy of notice that two of his analyses and the vapour-density agree better with the view now proposed of its constitution than with his own. His analyses were as follows:- The analysis a was made on the first portion of the distillate, b and c on the last third, and d by treating an alcoholic solution of oil of rue with gaseous hydrochloric acid, and reobtaining the aldehyde by the addition of water. I t would appear that this last opera tion (supposed by him to yield an isomeric modification of the capric aldehyde) was in fact to some extent a process of purification, the liquid so prepared having a fruity odour, different from the oil merely purified by distillation, and therefore resembling the pure and fragrant aldehyde obtained by me.
Although the experiments detailed scarcely permit a doubt of the true nature of the substance (especially when the mode of purification is considered), still it was wished to place the matter beyond dispute. W ith this intention, the aldehyde obtained from the crystalline bisulphite was again treated with bisulphite of ammonia, and the whole pro cess of purification repeated. The annexed analysis was made upon the aldehyde so obtained.
*2112 gramme gave *6015 carbonic acid and *2458 water. 77*65 12*94 9*41 100*00
The existence of margaritic acid having been disproved, and it having been rendered certain that cocinic acid does not contain 22 equivalents of carbon, it follows that this is the first substance yet isolated belonging to the eleventh series of bodies homologous with the derivatives of the fatty acids. It is the hydruret of the negative radical euodyle * homologous with acetyle. When carefully purified by distillation, it distils at 213° C.
The quantity in my possession was too small to permit of an examination of its deri vatives. I had hoped to obtain euodic acid by the action of weak nitric acid upon the aldehyde, but the oxidation proceeds too far, the carbon being attacked with formation of capric acid. A barium salt gave on analysis 29*985 per cent, of barium; caprate of barium requires 28*642. During the action of the nitric acid, especially if it be not very weak, pelargonic acid is formed. A small quantity was also obtained of another substance, which was separated in the following manner. The acid solution, and the oily layer produced by cohobating euodic aldehyde and ordinary nitric acid diluted with its own bulk of water, were separated by means of a tap funnel. The oily liquid, on treatment with a strong solution of potash, partly dissolved, but, on filtration, a soft yellow substance remained on the paper. It dissolved in boiling alcohol, and separated on cooling in brilliant yellow spangles, exactly resembling chrysene as it appears when crystallized from Boghead naphtha. On examination it appeared to be the potassium salt of the highly singular substance described by Chiozza*, and which he regards as a compound of pelargonic acid with binoxide of nitrogen. He states that great difficulties were found in its analysis, owing to the strong tendency of the nitrogen, in the state in which it exists in the acid, to form nitrous or nitric acid, which, entering the potash apparatus, increases its weight, and in consequence causes the carbon to come out too high. The entire quantity at my disposal being only 0*2170 grm., a correct result on combustion was scarcely hoped for, especially as 0*02 had been used in a few almost microscopic preliminary experiments. The following result is, nevertheless, sufficient to identify the substance with that described by Chiozza.
*1976 gramme gave *3135 carbonic acid and *1282 water.
Calc. C18 H17 KN2 0 s.
